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Figure 1(a), IR spectrum of riboflavin. Figure 1(b), IR spectrum of riboflavin 
triiaurate in example 1. Figure 2, IR spectrum of riboflavin triisovalerate in example 



Detailed description of the invention 

The present invention is about the esterification reaction to induce 1-3 fatty acids 
to riboflavin of its ribose alcohol moiety, Generating the high fat-soluble vitamin of 
the riboflavin. Such esters can be dissolved by butter, olive oil and other fats, or 
wrapped in rice and other methods for making the fortified foods, also can be added to 
the beauty cream for high skin absorption characteristics. For these different purposes, 
the esterification reaction fatty acids have more than 3 carbon atoms, that also 
comprise the branched-chain fatty acids, such as butyricum, isovaleric acid, lauric 
acid, stearic acid, oleic acid, palmitic acid, etal. 

The process of preparation is that* tie corresponding fatty acid halides 
(especially chloride) combined with riboflavin at less than the ratio of 3:1; alkaline 
solution as the reaction solvent; then separate and refine the generated esters by the 
column chromatography or centrifugal separation method. Compared with previous 
methods, the use of alkaline solution as reaction solvent has the advantages that, by 
the proper selection of the reaction conditions, high yield (80-90%) to obtain any kind 
of the monoester, diester, triester. Compared with the tetraesters, these low fatty esters 
show excellent lipophilicity, and riboflavin content is high in these esters, and these 



esters are very easy to hydrolysis to riboflavin catalyzed by lipase, these advantages 
have a good practicability. 

Specifically speaking, reaction using riboflavin monolaurate^ dilaurate> trilaurate 

as substrate in phosphate buffer solution (pH7.0), hydrolyzed by pancreas lipase 

under 37V for 90 mins yields the following result. The result demonstrated its 

excellent utility. 



Substrates 


Hydtolysisrafes(%) 


Nutritional effect of 
vitamin B2(The growth and 
development of rats) 


Riboflavin monolaurate 


45 


+++ 


Riboflavin dilaurate 


30 


+++ 


Riboflavin trilaurate 


27 


+++ 


The control group 




+++ 



(The rats were fed fully for two weeks.) 



In addition, the fact was confirmed further that the product of our invention is its 
corresponding lower fatty acid ester by elemental analysis, visible absorption 
spectroscopy, infrared absorption spectroscopy etc. 

The following examples illustrate the invention in detail. 
Example 1 

Laurie chloride (21.8 g, 0.1 mol) and 15 ml aqueous solutions containing 7,3 
g(0.1 Imol) 85% KOH(or NaOH) were added dropwise into an ice-cooled and stirring 
suspension of 3.76 g (0.0 Imol) riboflavine in H 2 0 for 30-60 min. The mixture stirred 
an additional 30 min, then centrifuged or filtered to get yellowish Solid. The crude 
was extracted by hydrophobic solvents such as Chloroform or toluene. Likewise, 
mother liquor was extracted directly, not centrifuged or filtered. After adding sodium 
bicarbonate and water in this organic solvent, sloshed in the separating funnel, fully 
cleaned. The organic solvent was distillded off under vacuum. A oily or solid form of 
riboflavin laurate is obtained. The total rate of recovery is up to 90%. 
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The product was dissolved by petroleum ether or gasoline and purified by silica 
gel column chromatography, eluted by ethyl ether ; petroleum ether( 1:1) or more 
large amount of ethyl ether. A orange yellow erystal was obtained after remove the 
solvents by distilling in low pressure. 

The crystal is very stable at room temperature, which is undissolvable in water, 
but can be readily dissolved in various organic solvents and oils, The solution shows 
yellow green fluorescence. Its melting point and elemental analysis results are shown 
in Table 1 . From the elemental analysis data shows the crystal is a riboflavin molecule 
contained three esters of the three lauric acid molecules. 



Table 1 



compounds 


melting point 


elemental analysis data <%) 




C 


H 


N 


Riboflavin 


288.5-292.5 TC 


theoretical value 
measured value 


54.26 
54.58 


5.32 
5.21 


14.89 
14.75 


Riboflavin 
trilaurate 


127.5- 1445X: 


theoretical value 
measured value 


68.98 
67.33 


9.33 
9J8 


6.07 
6.03 



The visible absorption spectrum of the crystal in olive is similar to the 
Riboflavin's aqueous solution, its maximum wavelength of absorption wave is 440mu, 
which is slightly shorter than the riboflavin's(445mu). In addition, the results of IR 
were shown in Figure 1 (b). Compared with the IR(KBr disk) of Riboflavin which 
was shown in Figure 1 (a), all the finger-print region of the absorption band are very 
similar, thus show that isoalloxazine ring was saved by the ester bond. And only the 
3.5n absorption band formed by Paraffin chain in Figure 1 (b) can be seen, shows that tatty acids 
was induced in the crystal. 

Example 2 

3.8g of riboflavin was suspended in 50ml HaO , and slowly added!2.1g 
isovalericacid chloride and KOH6.1 g / ISral H 2 0 dropwise under ice-cooled 
environment. After the reaction complete, the reaction mixture was extracted with 
toluene, the toluene layer was fully washed by water, men remove the toluene by low 
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pressure distillation under 40 V. The oily residue was dissolved in petroleum benzene, 
then implement Silica gel column chromatography. The next step was the same with 
example 1, remove the solvent by Evaporation to get 1.2 g orange oily riboflavin 
ester. 



The elemental analysis values of Table 2 show that the product is the ester of 
riboflavin molecule combined with three-isovalerate. 
Table 2 



Compound 


Elemental analysis values (%) 




C 


H 


N 


riboflavin 
triisovalerate 


Theoretical 
value 


61.15 


7.01 


8.92 


Measured 
value 


59.81 


7.15 


7.91 



In addition, the IR spectrum (solvent, paraffin oil) of the product is shown in 
Figure! 

Claim: 

1 . The methods of preparing low fatty acid esters of riboflavin: Using fatty acid 
halides react with riboflavin in alkaline solution, esterified riboflavin ribose 
moiety to monoester, diester, triester, said fatty acid halides have more than 
three carbon atoms with straight or branched chain. 
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Figure 1 (a) riboflavin 
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Figure 1 (b) Riboflavin trilaurate 
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Figure 2 riboflavin triisovalerate 
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